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IN THE CLAIMS r 

1, A Flash EEprom system comprisinc 
one or more integrated circuit /bhips each 

having an array of Flash EEprom cells partitioned into 
a plurality of sectors, each sector addressable for 
erase such that all cells therein/ are erasable 
simultaneously; / 

means for selecting a plurality of sectors 
among the one or more chips for erafee operation; and 

means for simiiltaneously/per forming the erase 
operation on. only JrfTS^lurality pf selected sectors* 

2. i A.'. FtLash EE^rom^ system as in: CLLa±m .J., 

including 

read or write operations/ oi^ chips which have been 
enabled by a chip\ select sigWal, therein the erase 
operation is performed on chips\without regard to the 
chip select signal • 



3* A Fla*stiy EEprom systenn as in claim 1, 
wherein the erase/ operation may be\ performed on the 
plurality of sector selected for exase\operation^ while 
ready, write or other operations may be performed on any 
other; device i>ot selected for erase operation- 



4j/ The Flash EEprom system according to claim 
1, further comprising: 

means for individually removing any one or 
coitibina'tion of sectors from the plurality of selected 
sectors, such that said removed sectors are prevented 
from further erase during the erase operation. 



5. The Flash EEprom system accord^g to claim 
1/ further comprising: 

means for simultaneously des<^lecting all 

sectors . 

6. The Flash EEprom system ac^cording to claim 
1, wherein the selecting means furtheir comprises: 

individual register associated with each sector 
for holding a status to indicate w|/ether the sector is 
selected or not. 



; : 7 i» : The 
6, . therein : -th 
responsive to 
r eg i s t er s , such 
included in the 



EEprom 



sly 



8* The t'laish 
6, wherein any ojie qfr 




stem according to claim 
erasing ; means ±s 
each of the individual 
the selected sectors are 



system according to claim 
combination of the individual 



registers indicatikig/a selectedXstatus are individually 
resettable to an viW^selected status* 



9 • The 
6 , ;^wherein 
s imul taneously 
associated se 



rese 



tors 



sh EEprom systeia according to r^^ a i th 
the individuaJL registers are 
able to a status indicating the 
asXnot selected. 



10 £ A system for correcting \ errors from 
defective 6ells within an array of Flash EEprom cells, 
comprising: 

/ substitute cells; 
/ means for substituting one or more of the 
defective cells with 



corresponding number of 



substitute cells < 



^ 
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11. A system for correcting eB'rors from 
defective cells within an array of Flash EEorom cells as 
in claim 10 wherein the substituting means/also applies 
automatically to new defective cells as sc^on as they are 
detected . 



12. A system for correcting errors from 
defective cells within an array of Flash EEprom cells as 
in claim 10, said array being /partitioned into a 
plurality of Flash erasable sectors such that all cells 
within - each vsect or are erasable at once, wherein the 
. submit it ute eel Is the. sai^e sector as the defective 

. cells . 



.13. A 
defective cel.ls wi 
in claim 11, further 
defect pointers whic 
defective cells to ifch 
cells. 



14. 




or correcting errors from 
ay of Flaish TlEprom cells as 
a defect map for storing 
the addresses of the 
rresponding substitute 



tern for correcting bad data : in 



defective ,cells v^ithrp an array of F!^.ash EEprom cells as 



in claim . J.3 , where in 
ceULs ' are ioca^:ed in 
cells. 



:he defect map \f or . said (defective 
the same -sect or \ as said ; defective 
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15. A system for correcting 




from 



defective cells within an array of Flash EEprom cells 



as in claim 10, said array being partitioned into a 
plurality of Flash erasable sectors such that all cells 
within each sector are erasable at ^nce, wherein the 
substitute cells are in the same sector as the defective 
cells when the number of defective^ cells in the sector 
does not exceed a predetermirfed number, and the 
substitute cellsV are in a dif/erent sector when the 
number is exceedeoS 



- 16. 
de f ectxve \ eel 
as in claim;! 
entirety by 
exceeded. 



ir correcting errors from 
withi^ ar^ array of Flash EEprom cells 
whereiitv^aid sector is replaced JLn its 
substitvi;^ sector when said number is 



17. 

defective cells 
in claim 15 where 
automatically 
detected. 



;tem foV correcting errors from 
ly of Flash EEprom cells as 
(in the substituting means also applies 
defective cells as soon as they are 



19* A system for correcting bad data in 
defective cells within an array of Flash BEproia cells, 
comprising: 

substitute cells for storing goc/d data intended 
for the defective cells; 

means for sxibstituting the b^d data in one or 
more of the defective cells with th^ good data in the 
corresponding substitute cells when/the defective cells 
are accessed. 



20. A system for c6rrecting bad data in 
defective cells li^i^in ctn arra^^of Flash: EEprom cells as 
in claih 19; f\a3reher\comprisin^ for automatically 

saving the good date\ intei>aed to be written "to the 



defective cells 



to the Corresponding substitute cells. 



thereby perserving the integrity of the good data . 



21. A\ systeA fo3\ correcting bad data in 
defective cells withiil an array of Flash EEprom cells as 
in claim 20 wherein the substituting means also applies 
automatically to i^ejw defective ^ells as soon as they SLre 
detected . 



22. A/ rsyfetem for corirect±ng had dat:a in 
defective cell^ within an array of Vlash EEprom cells as 
in claim 2o/ said \array being partitioned into a 
plurality oy Flash erasable sectors >such that all cells 
within eacm sector are erasable at ^once, and data is 
stored therein, whereinythe substituting means applies 
after th/4 data including xihe bad data has been accessed. 
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23. A system for correcting bad/ data in 
defective cells within an array of Flash EEprom cells as 
in claim 20, said array being partititjmed into a 
plurality of Flash erasable sectors such tihat all cells 
within each sector are erasable at once, wherein the 
substitute cells are in the same sector/as the defective 
cells. 



24 . A system for cortecting . bad data in 
defective cells within an array ox Flash EEprom cells as 
in claim 20, fxirther comprising/a defect map for storing 
defect poin-K^rbv which linj/ the addresses o^ the 



defective ce 
cells. 



Is to. that of the corresponding substitute 



25. \ A systeia/ for correcting bad data in 
defective celiLs within Vn array of Flash EEprom cells as 
in claim 24, wherein «iet defect map for said defective 
cells are located in/the \same sector as said defective 
cells. 



system 



/ithin 



26. A 
defective cells 
in claim IS , 
plurality of 
within each 
substitute 
cells wher/ the number 
does n 

substitvite cells are 
number/ is exceeded 



array 
asad^le 



for\ correcting bad data -in 
of Flash EEprom cells cis 
g; partitioned into a 
ors such that all cells 
at once, wherein the 
ctor as the defective 
cells in the sector 
number, and the 
in a different sector' when the 



predetermined 
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27. A system for correcting ^ad data in 
defective cells within an array of Flash E^prom cells as 
in claim 26, wherein said sector is ri6placed in its 
entirety by a substitute sector when/ said number is 
exceeded. 



i 



10 



15 



28. A system for corre6ting bad data in 
defective cells within an array of >Flash EEprom cells as 
in claim 26, wherein the substituliing means also applies 
automatically to newly occurrii)g defective cells* 

^9 . A, system for / correcting bad data in 
:def ective :cells' within an antay of Flash EEprom belXs as 
in clai^i 2$, including us^ of error correction codes. 





ad system for writing data files 
comprising: 
cfory for temporarily storing data 
^e Flash EEprom memory, said cache 
significantly more write/era^e 
Sprom memory; 
^sponsiv^ to a system write to the Flash 
data fjLles into the xrache 
EEprom memory; 
ing each data file, in the 



into a 

files inte 
memory 
cycles than 

mean 

EEprom memory: 
: memory., instea 
mea 
cache memo 

m/eans f or ^^etermining^ the time since each data 

file was 

means for first moving data file having the 
longestzf time since last written from the cache memory to 
the Fllash EEprom memory when additional space for new 
data/ files is required in the cache memory, thereby 
sub4tantially reducing the number of actual writes and 
associated stress to the Flash EEprom memory. 




40 

31. The improved system as ifn claim 30, 
further comprising: 

a backup non-volatile- memory ^or downloading 
the data files dn the cache memory thereto; and 

means responsive to an impending power loss for 
down loading the data files in the c^che memory to the 
backup memory, thereby saving the ^ta files from the 
possibly volatile cache memory. 

32. The, improved system as in claim 30, 
whexein ..the .backup- memorY is part of the Flash EEprom 
memory. 



The\ improve 



^33. 

wherein the calche nJ^mory /has 
access time thaW that 



system as in claim 30, 
a significantly faster 
he Flash EEJprotn memoiy* 



including a conti 
operations of ti 
improved system i^ 



34. "fhe improyed system as in claim 30, 

uit chip for controlling the 
^lash EEprom memory, wherein the 
iart of tn^ controller circuit chip^ 



[?he A. improved syi 



•ocessor syst 



35. 

including a: micrc 

memory , wherdxn the \ improved syst^ 
software inyche microprocessor system 



item as in claim 30, 
and random -access 
im is implemented by 
with random access 





in 

f3 
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36. An improved system for writing data /files 
into a Flash EEprom memory comprising: 

a cache memory for temporarily storiAig data 
files intended for the Flash EEprom memory/ s/id cache 
memory able to undergo significantly more write/erase 
cycles than the Flash EEprom memory; 

means responsive to a system wri-t^ to the Flash 
EEprom memory for writing data files fnto the cache 
memory instead of the Flash EEprom memcs/ry; 

a tag memory for storing the/identity of data 
files cind. the time each data file was^ last written; and 
meems for first moving dalxa file having the 
J-ongest :time since last written f rcmi the cache memory to 
the Flash EEprq^Jts^emory when adcaitional space for new 



data files is 

substantially ileduci^g the n 
associated stress to \he Fla 



reg^ired in th^ cache memory, thereby 

er of actual wri-tes and 
EEprom memory. 



lid 



37 • 'Bhe imprc^ed system as in claim 36, 
further comprising: 

a backupi non-volatile memory ^or downloading 
the data .files in Vhe /cache memory thereto; and 

means responsive to an impending power loss £or 
down loading , the dajca files inVthe cache memory to -the 
backup memory^ 1:hetdby saving ^e data files from the 
possibly volatile/caclae memory. 



38. /The impis^pved -systfem as in claim 36, 
wherein the baickup memory, is part Vof the Flash EEprom 
memory . 



in claim 36, 



3p . The improved system \ as 
wherein the cache memory has a significantly faster 
access tfi^me, than that of the Flash EEprom memory. 



42 



40* Tlie improved system as in cl^im 36, 
including a controller circuit chip for controlling the 
operations of the Flash EEprom memory, wherein the 
improved system is part of the controller cd/rcuit chip. 



10 



15 



41. The improved system as An claim 36, 
including a microprocessor system and/ random access 
memory, wherein the improved system i^ implemented by 
software in the microprocessor system yith random access 
memory. 



42v An; 
into a Flash EEpr^m 

a cache 
files intended foir 
memory ab 1 e to u 
cycles than the F 
means res 
EEprom memory for 
Flash EEprom memo 
said responsive mea: 
the a previous copy 
the cache memory, 
a previous copy 
cache memory; and' 

means /for 
longest times .since 
to the Flash JgEprom 
data files As requ 




writing data files 

mporarily storing data 
memory, said cache 
more write/erase 

write to the Flash 
either into the 
the cache memory. 
Plash EEprom when 
is not present in 
cache mpmozy when 
is present in the 

files having the 
the cache memory 
when additional space for new 
memory, thereby 



20 



substantially reducing the number of actual writes and 
associated stress to the Flash EEprom memory. 



L 

) 
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43. The improved system as in claim 42, 
further comprising: 

a backup non-volatile memory ^or downloading 
the data files in the cache memory thereto; and 

means responsive to an impending power loss for 
down loading the data files in the jcache memory to the 
backup memory^ thex;eby saving the/data files from the 
possibly volatifLe cafche memory. 



44. 



wherein :.±hevvbacycup memoi 
memory. 



The impjsroyed 



system as in claim 42, 
part of the Flash EEprom 



. '^^4^45.^^-yTh^ 
into a Flash 
wherein said resp 
memory for storiri 
time each data f 
responsive mean 
data file is 
to the cache 
tag memory 



improw 



syi 



tern for writing data files 
El^prom /memory Vaccording to claim 42 , 
nsive means fdi^r writing includes a ^tag 

of data files and the 
written, and wherein said 
ash EEprom when said 
memory, and writing 
ile is tagged in the 



'the identity 



was last 



writing to the 
t tagged in the tac 



emory Vwhen said data 



46. An improved system for writing data /files 
into a Flash EEprom memory comprising: / 

a ca.che memory for temporarily storing data 
files intended for the Flash EEprom memory, safid cache 
memory able to undergo significantly more wi/ite/erase 
cycles than the Flash EEprom memory; / 

means responsive to a system write jLo the Flash 
EEprom memory for writing a data file either into the 
Flash EEprom memory or instead into the /cache memory, 
said responsive means writing to the Flsish EEprom when 
said data, file is 1^^^ written after IJie predetermined 
period of time, and wlsyiting to the dache memory when 
said, data yfile ls. Last Vritt en witliin a predetermined 
period of time; anc >s^^ / 

means fori first moving <mta files having the 
longest times sincel last written /from the cache : memory 
to the Flash EEprom tciemory when additional space for new 
data files is required in the cache memory, thereby 
substantially reducing the nmaber of actual writes and 
associated stress to Vthe Flaph Eteprom memory, 

47 • The imbrov4d syst^ as in claim 46, 
wherein . the cache memory has a significantly faster 
access .Jtime. than that oflf the Flash EEprom memory . 

48. .The improved system as in claim 46, 
including a controller circuit chip foA controlling the 
operations of the /Flash EEprom memory/ wherein the 
improved system is^part of the controlled circuit chip. 

49. /The improved system as in claim 46, 
including a ina.croprocessor system and random access 
memory, wherean the improved system is implemented by 
software in i:he microprocessor system with random access 
memory . / 



50* An improved system for writing^ data files 
into a Flash EEprom memory comprising: 

a cache memory for temporarily /storing data 
files intended for the Flash EEprom mema^ry, said cache 
memory able to undergo significantly mbre write/erase 
cycles than the Flash EEprom memory; 

a tag memory for storing th/ identity of data 
files and the time each data file wa(s last written; 

means responsive to a system write to the Flash 
EEprom memory for writing a data /file either into tiie 
Flash EEprom :m(am9ry o5^ instead /nto the cache memory^ 
2saJ.d responsive mekns writing to the Flash .EEprom when 

is- nots, identif i 



the data: file 

writing to :he : cachd^ memo 
identified iA the tag diemo 

means for movii 
the longest uimes since 
memory to the Flash EEprc 
for new data files is /re< 
thereby substantially /reduc^ 
writes and associated stress 



I. in the tag memory, and 
when the data file is 
and 

irst the data files haviTig 
ast written from the cache 
^memory when additional space 
ired in the cache memory, 
ng the number of actual 
the Flash EEprom memory- 



.51* TheA improved sy^stem as in claim .50, 
further comprising: 

a baclcup noh-volatile memory for downloading 
the data files in theXcache memo ry\ thereto ; and 

means /responsmre to an impending power loss for 



:ache memory to the 



down loading the data fi^es in the 
backup memory, thereby saving the Aata files from the 
possibly vo/atile cache memory. 



^2* The improved system as in claim 50, 
wherein l£he backup memory is part of the Flash EEprom 
memory • / 
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53. The improved system /as in claim 50, 
wherein the cache memory has a significantly faster 
access time than that of the Flasl/EEprom memory. 



54. The 
including a control 
operations of the iFla'S^h E 
improved system is pUrt 



inproved syfetem 



as in claim 50, 
circuit/chip for controlling the 
rom memory, wherein the 
e controller circuit chip. 



55. : ;3he i 
including a:> micrppro 
memory ^ wherein the 
software r±n the:miQ 
memory . 



roved, system as in claim 50, 
iessor System and random access 
proved Wstem is implemented by 
pripcessor ^ystem with random access 
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47 / 

56. A memory card adapted tc>/ plug into a 
computer system in a manner to communicate with a system 
bus and a standard power supply, /comprising the 
following mounted thereon: / 

a plurality of EEprom integrated circuit chips, 
each of said chips including: / 

l^rge number of individually addressable 
storage >^ells organiz^^d into a plurality of 
sectors, e\ch sector /containing a plurality of 
said storaaX cells j/ 

it spcire storage cells within 



ftorage 
plurality 
any of \ said sei 
means. rj< 
for erasing all cells 
without erasing cell 



>rs, 



xn 



means resp< 



;25 



to signals: on said system bus 
;^e or more designated sectors 
lers of said sectors, 
isiye to>^ignals on said system bus 
for reading the state of addirfessed storage cells, 

means responsive to signals on said system bus 
for programming \addressed >storage cells to a 
predetermined ^tate,\ and 

mean6 responsive to an unsuccessful attempt to 
either pirog^m or erdse a stbragfe cell within one of 
said secto/s for substituting one d^f said spare storage 
cells therefore , while Vmaintaihing operation of the 
varemHiinipg' cells of said Victor, 



* 
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57. The memory card according to claim 56 
which additionally comprises a cache memfery mounted on 
said card^ and wherein said programming/ means includes 
means for initially programming said ca/he memory rather 
than said EEprom memory, said readir^ means includes 
means for initially determining whethfer the cache memory 
contains data to be read, and sai^ programming means 
additionally inciUi^s means respdnsive to said cache 
memory becoming full for writing i^s oldest unused block 
of data into sa:.d EEpi^m memorV, thereby to make room 

said caojae . memory 



fox; new, data, in. 



V : V 58- . ^ Ti le memory 
each of 3aid chiles further 
sectors, and wl^erein s< 
substitutes one bf said spar 

sectors when a pr4determi/ned niimber of cells in said one 
of said sector become defective^. 



4i as in claim 56, ^wh^rein 
eludes a plurality of spare 
substituting means also 
sectors for one of said 



59 . The 
means for perfoj 
correction codes* 



)ry card as Un claim 58, including 
ig error correction using error 



60> T 
a controller a; 
bus, said 
commands int;6nded 



e mem<^ry card as in blaim 56, including 
i^erface connected to the system 
ng adapted to be respoiosive to 
for a\standard magnetic disk drive 



d an ii 



controller be 



storage system connectable to the computer system, 
thereby extmlating said disk drive system. 



61. The memory card as in clrfim 56, in which 
various operating voltages are required for various 
operations of the EEprom chips, infcluding means for 
generating the various operating /voltages from the 
standard power suppl] 

62. A stora<je ^stem ii^corporating therein the 
memory card of claim \56, ^omprasing: 

a controller! for ^co;rVtrolling the operation of 
the EEprom chips; 

means for gen 
of V the EEprom chips; 

v meems for errp 
the storage system; a: 

means for i 
computer system. 



rat jcn^voltages for the operation 
corxec^tion in the operation of 
ertacing tfte storage system to a 




